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1. Introduction 
 
In Asia, 400,000 people are killed on the 
roads annually and more than four million 
people are injured [1]. Besides, developing 
countries such as European countries, United 
Kingdom, Japan and Malaysia account for 
90% of global road traffic deaths, while 
accounting for only 20% of cars being driven 
worldwide. Road traffic injuries are the ninth 
leading cause of deaths globally, and are 
predicted to rank sixth by the year 2020 [2]. In 
2007, Malaysia has recorded 363,319 
accidents, which resulted in an average of 18 
deaths from road accident every day [3]. Batu 
Pahat is one of the district in Johor that 
recorded the highest accident rates in 
Malaysia. Thus, while medical science has 
occupied the ravages of many diseases, 
accidents have become a new epidemic of 
public health importance that requires equal 
effort for control and prevention [4]. Accidents 
could occur at anytime and anywhere yet there 
must have some peak time that accident will 
occur at most. Basically, one not noticed of the 
peak times that accident occured.  
 
2. Methodology 
 
Study design 
 
This study is a descriptive retrospective 
analysis of road accidents data in Batu Pahat. 
Phenomenon with measurable variables were 
explained and predicted by using quantitative 
method [5]. 
 
Data collation 
 
The data of RTA were obtained from 
Traffic Police Station, Batu Pahat. The data 
obtained are according to the time of 
occurrence of the accident. The occurrences of 
road traffic accidents were recorded every two 
hours from morning to midnight. The accident 
data were collected from year 2009 to 2014. 
The data has been analysed by using Microsoft 
Excell and Statistical Package for the Social 
Science (SPSS) software. The graphical 
method was used to determine the peak time of 
the RTA.  
 
 
 
Abstract: Road traffic accident (RTA) is defined as an accident, which happens on the road between 
two or more objects, one of which must be any types of a moving vehicle. Nowadays, Malaysia went 
through rapid growth experienced in the population, economy, and motorization. Therefore, the 
accidents rates increased every year then become huge threat to public health and national authorities. 
Batu Pahat is one of the district in the south of Malaysia state, known as Johor that recorded the 
highest accident rate compared to other district". Thus, this study aims to determine if there are any 
significant difference on survival of RTA for different years in Batu Pahat district. Besides, this study 
identified the peak time of road network to determine associated measured could be adopt to reduce 
the likelihood and severity of accident. The log-rank test has been used to determine the Kaplan-meier 
curves of RTA for the different year. Data that been used in this study collected from Batu Pahat 
Police Station. Result shows that three peak times of RTA identified and the log-rank test concluded 
that there are no significant difference in survival of RTA for different years. 
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Kaplan-Meier estimator 
 
Kaplan-Meier (K-M) estimator is the 
standard nonparametric estimator of the 
survival function which is known as the 
product-limit estimator. This estimator 
comprise information from all the observations 
available, both censored and uncensored 
(event times), by consider survival to any point 
in times as series of step defined at the 
observed survival and censored times [6]. The 
survival function, 𝑆(𝑡) for the K-M estimator 
can be defined as: 
 
𝑆(𝑡) = 𝑃(𝑇 > 𝑡) = ∫ 𝑓(𝑥)𝑑𝑥
∞
𝑡
.            (1) 
 
Based on Equation (1), T denotes the 
duration of road traffic accident, 𝑓(𝑥) is the 
probability density function of road traffic 
accident in duration 𝑇 and 𝑆(𝑡) is the 
cumulative survival probability [7]. 
 
Log-rank test 
 
Log-rank test is a large sample chi-square 
test which is use to evaluate whether or not the 
Kaplan-meier curves for two or more groups 
are statistically equivalent. The log-rank test 
calculates the chi-square for each event time 
for each group and sums the results. The 
summed results for each group are added to 
derive the ultimate chi-square to compare the 
full curves of each group. The null hypothesis 
being tested is that there is no overall 
difference between the two or more survival 
curves. The log-rank statistic is approximately 
chi-square with one degree of freedom. So, the 
p-value for the log-rank test will be obtained 
from tables of the chi-square distribution. The 
two or more survival group can be compared 
statistically by testing the null hypothesis. The 
hypothesis testing is: 
 
H0: There is no difference regarding survival 
among two interventions. 
H1: There is difference regarding survival 
among two interventions. 
 
An approximation to the log-rank statistic is: 
 
        𝑋2 ≈ ∑
(𝑂𝑖−𝐸𝑖)
2
𝐸𝑖
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑔𝑟𝑜𝑢𝑝𝑠
𝑖 .          (2) 
 
From Equation (2), 𝑂𝑖 denotes the observed 
value for each group and 𝐸𝑖 denotes the 
expected value for each group. In the log-rank 
test for several groups, the test statistic will be 
more complicated mathematically. So, the log-
rank test for several groups will be carried out 
by using computer program [8]. 
 
3. Results and discussions 
 
Data sources 
 
The secondary data was obtained from Batu 
Pahat Police Station, Johor. This study 
considered accident data from 2009 to 2014. 
The data obtained were according to the 
number of accidents occurred at specific time. 
The time period were recorded for every two 
hours start from the midnight which was 
twelve midnight. The number of road traffic 
accidents and the number of people killed in 
road traffic accidents were used as the 
response variable and the other variables such 
as the time the road traffic accident was 
occurred and the time people were killed by 
road accident as the explanatory variable.   
 
Time Period in which Road Traffic 
Accident Occurred in Batu Pahat, Johor 
 
The total number of road traffic accidents 
occurred in Batu Pahat at specific time period 
from year 2009 to 2014 was presented in Table 
1. 
 
 
 
 
 
 
Time Accident cases 
00:01-02:00 1925 
02:01-04:00 1218 
04:01-06:00 871 
06:01-08:00 3381 
08:01-10:00 3805 
10:01-12:00 4128 
12:01-14:00 5532 
14:01-16:00 5476 
16:01-18:00 5793 
18:01-20:00 4748 
20.01-22:00 4031 
22:01-24:00 2595 
Table 1 24-hours of RTA cases in Batu 
Pahat from 2009 to 2014. 
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This figure comprised the total number of 
accidents occurred at specific time in Batu 
Pahat from year 2009 to 2014. 
 
 
Fig. 1 Total number of RTA occurred at  
              specific time in Batu Pahat.  
 
It is clearly showed that the peak time 
which road traffic accidents occurred at most 
were at duration 12.01pm to 14.00pm, 
14.01pm to 16.00pm and 16.01pm to 18.00pm 
with the percentages of approximately 13% for 
these three time periods. However, from Table 
1, the time that road traffic accident occurred 
at most was at 16.01pm to 18.00pm with 5793 
total number of accidents occurred in this time 
period followed by 5532 number of accidents 
occurred within 12.01pm to 14.00pm and 5476 
cases within 14.01pm to 16.00pm.  
The time that RTA occurred at most were 
the time where people on their way home from 
their work. People typically having a bad 
traffic jam at this time which will influence the 
road traffic accident to occur. Besides that, at 
12.01pm to 14.00pm was the lunch time for 
the public so people were busy going out.  
There was least number of road traffic 
accidents occurred at 04.01am to 06.00am 
with the total of 871 (2%) followed by 1218 
(3%) road traffic accidents occurred at 
02.01am to 04.00am. People were rarely 
traveled at this time. The peak time obtained 
from the analysis was supported by publication 
of Goswami and Sonowal [9] which they 
stated that the present study recorded more 
than 60% of the accidents during day time 
(6am to 6pm) and the peak time was between 
12pm to 6pm. These times coincide with the 
hours when people are more active and 
mobile.  
Log-rank test 
 
The two survival groups can be compared 
statistically by testing the null hypothesis. The 
purpose of this test is to determine whether 
there any difference regarding survival 
between years 2009 to 2014. 
 
H0: There is no difference of survival RTA for  
       different years. 
H1: There is some difference of survival RTA  
       for different years. 
 
Table 2  Overall comparisons for the different 
years 
 Chi-
square 
df Significant 
Log-Rank 
(Mantel-
Cox) 
4.180 5 0.524 
 
Based on the results above, there was no 
difference regarding survival in road traffic 
accidents from year 2009 to 2014. The 
survival rate of road traffic accidents from 
year 2009 to 2014 were almost the same. 
 
4. Conclusion 
 
Data analyse shows that RTA have three 
peak hours of RTA which are from 16:01pm to 
18:00pm due to the highest number of road 
traffic accident occurred from year 2009 to 
2014, secondly from 12:01pm to 14:00pm and 
lastly from14:01pm to 16:00pm. This is three 
main time period which road traffic accidents 
occur at most, so this is the most considerable 
time to take an appropriate action to reduce the 
road traffic accidents. Road traffic accidents 
were rarely occurring at the middle of the 
night till dawn. Based on the results of log-
rank test, there are no significantly difference 
of survival RTA from 2009 to 2014. The 
survival curves of road traffic accident were 
almost similar for every year.  
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